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DETAILED ACTION 

Drawings 

1 . The subject matter of this application admits of illustration by a drawing to 
facilitate understanding of the invention. Applicant is required to furnish a drawing 
under 37 CFR 1 .81. No new matter may be introduced in the required drawing. 

Applicant is given a TWO MONTH time period to submit a drawing in compliance 
with 37 CFR 1 .81 . Extensions of time may be obtained under the provisions of 37 CFR 
1 .1 36(a). Failure to timely submit a drawing will result in ABANDONMENT of the 
application. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. In an effort to expedite the advance of the prosecution, claims 1-7 as best 
understood are rejected under 35 U.S.C. 103(a) as being unpatentable over Dam et al 
(6,715,693). 

Dam et al discloses a fuel injection valve comprising: a needle valve including a base 
material; an opposite member including a base material whose sliding section is in 
slidable contact with a sliding section of the base material of the needle valve in 
presence of fuel for an automotive vehicle; and a hard carbon thin film coated on at 
least one of the sliding sections of the base materials of the needle valve and the 
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opposite member, the hard carbon thin film having a surface hardness ranging from 
1500 to 4500 kg/mm 2 in Knoop hardness (hardness of greater than 1000 kg/mm 2 , see 
col. 6 and II. 9), a film thickness ranging from 0.3 to 2.0 urn (thickness desirably no 
greater than about 2.0 microns, and preferably between 0.5 and 1 .7 microns, see col. 5 
and 11.11-16). 

Dam et al does not specify a formula for roughness, but since the range of value of the 
variable in the formula provided by the current application are met, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
known values of the independent variables to obtain further measures such as 
roughness. If applicant invention is a "mathematical formula," or "mathematical 
equation" to describe a subject matter, the question of exclusion under the scope of 101 
comes into view. 

With regard to claims 2-7 and the presence of additives in fuel for an automotive 
vehicle. It is a common knowledge that fuel additives are present in fuels for vehicles. 
For additional structural details, please see figures 1-2. 

Claim Rejections - 35 USC § 103 
4. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Coffinberry (6,156,439). 

Coffinberry discloses a fuel injection valve comprising: a needle valve including a base 
material; an opposite member including a base material whose sliding section is in 
slidable contact with a sliding section of the base material of the needle valve in 
presence of fuel for an automotive vehicle; and a hard carbon thin film coated on at 
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least one of the sliding sections of the base materials of the needle valve and the 
opposite member, the hard carbon thin film having a surface hardness ranging from 
1500 to 4500 kg/mm 2 in Knoop hardness, a film thickness ranging from 0.3 to 2.0 urn 
(thickness of at least 0.5 micrometers, col. 6 and 51 ). 

Coffinberry does not specify a formula for roughness, however teaches that the surface 
roughness to be no more than 4 micrometers, col. 3 and II. 31-33, which is reads on 
applicants disclosure of roughness ranging from 0.144 (h=0.3,HK=4500 to 1.213 (h=2, 
HK=1500). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to recognize that an optimum range, since it has been held that discovering the 
optimum range involves only routine skill in the art, in re Aller, 105 USPQ 233. The 
motivation to do so would have been to optimize surface roughness. 
With regard to claims 2-7, see above rejection along with figures 1-2. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The cited references show coated fuel injector needles. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mahmoud Gimie whose telephone number is 571-272- 
4841. The examiner can normally be reached on Monday-Friday between 7 a.m. -3:30 
p.m. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Henry Yuen can be reached on 571-272-4856. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




